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The purpose of this study was to evaluate detecting methods and the relationship between tissues and
blood for enrofloxacin and metabolic ciprofloxacin residues in broiler chickens. Two groups of broiler
chickens were administrated via the drinking water with 50 ug/mL and 100 pug/mL of enrofloxacin for
5 days, respectively. The concentration of enrofloxacin and metabolic ciprofloxacin in tissues (muscle
and kidney) and blood were measured during administration period (for 5 days) and withdrawal period
(for 12 days) by high performance liquid chromatography (HPLC) method. Also, all samples were con-
ducted for screening of residues by microbial method using E. coli for quinolone detection and im-
muno-chromatography method using Smart kit. The relationship between tissues (muscle and kidney)
and blood for enrofloxacin and metabolic ciprofloxacin residues in broiler chickens was followed : The
levels of enrofloxacin and metabolic ciprofloxacin residues in muscle and kidney were higher 2.9~3.2
folds, 3.6~3.8 folds more than the residues levels in blood, respectively. These results support we can
predict the residues in muscle and kidney from the residues in blood. In comparison of detecting methods
for antibiotic residues, microbial method using E. coli for quinolone detection and immuno-chromatography
method using Smart kit could detect positive reaction at similar or lower concentration than violative con-
centration of enrofloxacin and metabolic ciprofloxacin in chicken tissues. These results support what two
screening methods are useful for screening of quinolone detection in chickens.
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of 5l 285l fluoroquinolones ARE-Sk= Zlo] At
oA AFES YO 7)= Campylobacter] W33t T
ol Q= 7EsAJo] A71E 1 3(Gupta et al, 2004;
Tovine and Blaser, 2004), Collignon (2005)2 7}=-] flu-
oroquinolone ARg-0] Abgtol] ARE-E|= &t A9 2H8-9
FF= = 7 e Aoz Huskqlth. wabA Food
and Drug AdminstrationS 7}29}| 4] fluoroquinolone A}
go] AtholA mlA= 8-S $-2ske] 19961+
6] 7hgol 4188 2 ENRS] AH 518 2005 o]
4 35} tHAnderson et al, 2003; Cox, 2006; FDA,
2005). $-gjugtol A& 7120 fluoroquinolone2] AR-&-
o] Z7FEEA Yol WA A% 0 mi(Kim 5,
1997; Sung 5 2008; Lee 5, 2005; Lee et al, 2005), #|
o= o] AF Ao thet ZhFEAI7E = 3L
CHAL 2000 @A Sepetel i mEIp e
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AHZ9] fluoroquinolone #HF FA|= viAE 4 gl=
Jo| CH(A]Z 0] oFE LA 7], 2013b). Lolo 5(2006)-S
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So] za7Ho] o] oo P FA 7] wEo|
22 A gavlel HRE ENR SEE 1712 438
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AZ2utE 2 9(HPLC) 9 A=A 7|(LC/MS/MS)
£ ol&sto] AEAFFAAE AASHL ek o] 99
= oAt er HoamutETul S o] g1t
Smart kit 5 ALEHAANES AHES 5 Qs 174
o] UTHAFJoFEE 7, 2013). = o
ALAE©] HPLC, LC/MS/MS 52 0]-&35}o] Tar7]
L Al 8-gho]] 7% o] Q1= fluoroquinolone®]] T3l =
AHE 5H.0 Lk Koh £, 2005; Park =, 2004; Sim =,
2005; Choi -5, 2007), ABAFHAR I n]YE=5H4]
oAk 9 WA zrtE oS SO ¥
o Ade AL ele Aol

A, 2 AFtolds SAY 25, A%, Ay
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FYote] 242} 15044 27) APEEA ] Y5t
QI AREAS AR, EHEARETRYL B
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AR ALEE ENR AL uholAte] Hho]
g PAGENR T 100 gL, S58)olu, Fol
e AE ASAFANA AN AREE 50

ng/mLe} B ko 209l 100 ug/mLeo 2 3|43}

o 218) Aol 27} 18UHRE 5UT S A
St FE5kch
WEEIVES !

24, 48, 72, 1201\]{11} %QF o 12, 24, 36, 48, 60, 72,
96, 120, 144, 168, 192, 216, 240, 264, 288 A|7to]| A A]
stdek. wf A A 7| uleh FRS Fofgt 27 Aol
/\—] 7L7l— 55;41\1 ‘jﬂq—]i Hf)‘]-o:] /‘ijo ]/\1 zﬂoﬂo ok
6~7 mL A% AHstol FHL Rejeigly, upz
AT F 1% 2T S AFste] —80°Co
A mrstE A gl ALgskch

IEE U ARk EFE2 HPLCE ENR (Fluka,
Germany), CIP (Fluka, Germany)& AF&5lG o, =&
I} B o] A% A]2FS n-hexane (Merck, Germany),
acetonitrile (Merck, Germany), methanol (Merck, Ger-
many), water (Burdick & Jackson, USA), triethylamine
(Sigma, USA) ¥ phosphoric acid (Merck, Germany)%3

t}.

EFZ2Y N=: ENRY CIP 2522 ZH2F 10 mgX
AeFsto] 100 mL SFZ AT 0| #5}99 3, methanol
100 mLof| €3] =0 100 pgmL7} H=2 &
N WhEo] 247+ REYHS oA %‘1‘25&' 1
ugmL7l H=% s]Aste] kEgH o7 ARSI

AE FXME|: A2 Sim 5(2005)2] ol whet
700 pLE FHI &, 57 olF e 7Rt v 80°C
of Al 5E7F ke & WZHAIA 10,000 r/mino A 10

ol

21t AR5k A4S HS 0.2 um nylon syringe fil-
ter= o 7}3lo] AMLEIGTE 1R AR ZasAlE

Foll=d AN HeE(AEYorEHE 7, 2013)
of wat 7tz 1 g¥e 50 mL Y4 FE F sl
2.5% trichloroacetic acid (Lancaster, England) 1 mL&
7}Fsle] 1087 #213818Fa1 8 mL acetonitrile2 7}5}¢]
1027 &35 &, 5,000 r/mino]| A 2087 YAEE]
shGith 15 mL A o] A3 FohaL, H- AL
of thA] 5 mL acetonitrile2 7}5to] T3 =ACE
E‘:}‘ R OJ/U ﬂé‘]-o:] /K]—.Z:OH_O_ ‘61——5—].011]:]- ‘@—3]]7(] /K]-
NS Na,SOs (Junsei, Japan) 5 goi| EL}A]%] Aolz
Z o] n-hexane 10 mLS 7}8lo] &3HsE & 3,500
r/minof| A 5E7F 4l sto] sl vE'JE Hof
A 50°Co A At F5AR AFTE 7] 50%
acetonitrile 0.5 mL¥} o]%AF 0.5 mLE 7}sto] 2w}

ol A 1087 ¥2] 3, 4°C 15,000 r/minof| A] 108 A
B sto] AF=HS 0.2 um nylon syringe filter=2 o1}
sho] Alggolom ALEalg)

SMEZ: oFEo] HERAe 7|7t A2E

A& Z 2 ulE 12 3 (HPLC, Waters Alliance 2695,
USA)E o|83}9 o, Z+E-S Waters Atlantis dC18 3
um, 4.6x150 mm (Waters, Ireland)S AF8-515 T} &35
AE719 -2 o713 278 nm, A7 455 nm
oy, 2AuFEA - 35°C, $£& 1.0 mL/min

o], FYUYFE 50 uLitk ol FdE SHFT(0.4%
triethylamine, phosphoric acid 3£3}): HEE H|E9]
77:33(vV) OB E3at SoHS 045 um HE R o]}t
o] AH319ITH A B ol 7H, 2013). ENRe)
limit of detection (LOD)™} limit of quantification
(LOQ)S ZFZ} 0.135 ng/mL, 0.451 ng/mLo| 11, CIP
o] LOD2} LOQYE 717} 0.264 ng/mL, 0.882 ng/mLo]
ok,

EZIN MY AR EREREEI2( gl
S 04, 02, 0.1, 0.05, 0.025, 0.0125 ug/mL7} H=2
3elo] FEE LERAS Asle] 7 HEY W

-(0

Korean J Vet Serv, 2013, Vol. 36, No. 4



314 Ne% - Zols - MalRl - HSE - BRI - Yse -

_f.‘; I-:Z_x.“ . sZ:_@I_é_' . 7|74% . KI-A'L’I,_E . REX

£4 l"ﬁ:“‘ﬁ Jﬂau o] whek AASFATHA 2
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REtelstel A5 AAT T o s
e

FS TR ARRAIA E7F 2¢10°
52 slo] APFAOR ALGaAL). A
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100 mLg ZA|E AdAN 1 mLE 7}ste] FE3)
3143t 5 petri dish (87x15 mm)o]] 8 mLA HZF35}o]
gAA A8, AEHEDLolAl Al Haa
(10 pg. BBL, USA)E olg3fe] wgoial) 270l
20 mm o]414) Bhlste] G W AEEO A
4 o gstdh ARe AAE fAn(Y
10 mm, Advantec, Japan)E A|d-& HILo 8=

].tﬂ}” HX]—A]?] aﬂ;d 25 “Lm z%z% o}oq e

Alm, 45°C W|P71 AT 16~ 18A1K) HeFR - 2]
HAg olgstel tim 44 YT AT L5
Athe ZAstdon, 1 28] 12 mm ol4Y 4
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A=EA HRE ZolHA: 8 Age] et
ZPOIAALR E44rE iR BAY wyel P

o e AL 20
ANEHFO2E E coli ATCC 11303 AFE3}

?8—3-0_‘1% 20 mL Nutrient broth (BBL, USA)¢| ZHEH
E—ff—?:ﬂ- A5 A 1 mm WHFo|R2 13 HZE35Ho

oCal 161841 Wkt ohs Aaoto s A
519tk A1E-8& HIS Test agar pH 6.0£0.1 (Merck,
Germany) 100 mL o A3l 0.5 mLE 713ho] 84
Sl & petri dish (87x15 mm)of| 8 mLA] EF5to] $-31
N#A AFEsaT Al7o] AAMs 2eut AL 7hzh
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52 W % gz 25 iy AHele] §
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Agslel BT 474E ETRT AR 4R
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Smart Kit: & I 2u}E o]

QAR 2002 oEd 24
w2t AAIBFATH(A & ol oFa b 7k, 2013). 2,
AlA 9l & A Fof tfj}e] Beta-lactam (Bet), Quino-
lone (QNL), Sulfonamide (SFA), Tetracycline (Tet) 47|
do] PR WRKTE BA ANT 5 A=
Combo 1 kit (BioNet, Korea)S AR5} o, HAH
= A=A ARG ol FSEAATE &, S Al
Az FFEA ol AAA AT 22t
=2 12,000 t/minof| A 1087 YAEE 3 & A=
T} dilution bufferE 1:12 FE3] 4o kito] 120 u
A 5}o] 40°C heating blockol| A 10871 ¥H-2-A)ZH T}
AL dilution buffer} 1:12 345l Ut HIH
o 2 v A|F T A3+ antibiotic detection kit reader
712 #TE=S}oe] QNL test?] ratios &3l ow, 1
SAgko] 1 oY A Fdoz A5

S oo T
2 4o ro

o

Z4 J'_l_l.

S ol ENR-Z HA=FQ 50 ug/mLe} HA=Fo] 2uf
ol 100 pg/mLE 527t A ShEosle] =oky|7t
I FoFIZE A E R 22 (S 2 AT EH
9] b7 AHHAE 2AH| fls HPLCE ©]-&-5t
of AUAFHAL o Ayt oh23) Pt

50 pg/mL& Tt Aol Al Table 1o]4e} o]
Fol S 1AZ ol 25, 41, @ oAl ENRYF tjARAE
B9l CIP] o] z+zh 1.176+0.373 uglg, 1.412+0.572
ug/g, 0.420+£0.060 ug/mL2 AZE gk E3) & &
of & 12A7bo] E53f Aol A ZFZE 3.250+0.696
ug/g, 3.182+0.517 uglg, A= 4847 ol 1.233+
0.160 ugmLo 2 7H =4 AE= ok g, FoF
71t 9] X FolE AR ATb= Table 204
o} Zro] Fok & 12A17ke) 25, A1, oA It
ko] Zkz}F 0.388+0.092 ug/g, 0.453+0.140 ug/g, 0.083+
0.006 ugmLOo 2 HEESGIL, ol 2T o Fo
120X bl H8l| 5, A, oA ReFo] 2Hz)
0.158), 0.174, 0.108] 2 2A3] LAsl= Aoz 1}t
Pttt FoF & 36AI7HRE IS4 R8T

|

m

91 0.1 pglg Olatz 7Hastlm, AgolAE FoF T
24X 7HELE] 25 01—9—7];‘0] 0.3 pg/g o8tz Aas)
2O 2 96A|7I7HA] nEko 2 A&

O
o oal AlAFO|A ZHZE 0.003+0.004



SAIM ==z} YAl enrofloxacin L CHAMM ciprofloxacin Hg Atk

A ZA

315

Table 1. Mean of enrofloxacin and metabolic ciprofloxacin residues from tissues and blood in broiler chickens administrated with enrofloxacin

(50 ug/mL and 100 pg/mL) during administrated period

Group administrated with 50 ug/mL

Group administrated with 100 ug/mL

Time
(h) Muscle (ug/g) Kidney (ug/g) Blood (ug/mL) Muscle (ug/g) Kidney (ug/g) Blood (ug/mL)
0 0 0 0 0 0 0
1 1.176+0.373* 1.41240.572 0.420+0.060 3.81140.774 4.155+0.601 1.164+0.079
3 1.99540.590 2.344+0.600 0.628+0.069 5.280+0.598 5.562+0.858 1.692+0.085
6 2.510+0.537 2.5330.436 0.787+0.082 3.930+1.096 5.54742.256 1.629+0.276
12 3.250+0.696 3.18240.517 0.96240.068 4.238+0.359 3.992+0.595 1.708+0.069
24 2.770+0.546 3.026+0.820 1.179+0.160 5.27440.702 5.095+0.589 1.823+0.144
48 2.420+0.635 2.723+0.386 1.23340.160 5.265+1.033 5.48441.341 2.367+0.224
7 2.50140.548 2.777+0.635 0.802+0.105 5.253+0.896 5.085+1.052 1.718+0.195
120 2.574+0.875 2.67140.598 0.845+0.087 4.866+1.011 4.916+0.998 2.073+0.206

*Mean+SD (Sum of enrofloxacin and metabolic ciprofloxacin residues).

Table 2. Mean of enrofloxacin and metabolic ciprofloxacin residues from tissues and blood in broiler chickens administrated with enrofloxacin

(50 pg/mL and 100 pg/mL) during withdrawal period

Group administrated with 50 pug/mL

Group administrated with 100 pg/mL

Time (h
< Muscle (ug/g) Kidney (ug/g) Blood (ug/mL) Muscle (ug/g) Kidney (ug/g) Blood (ug/mL)
w*12 0.388+0.092" 0.453+0.140 0.083+0.006 0.747+0.173 1.139+0.133 0.216+0.023
w24 0.172+0.043 0.217+0.063 0.055+0.006 0.247+0.081 0.334+0.051 0.077+0.011
w36 0.073+0.043 0.127+0.056 0.025:+0.009 0.061+0.019 0.125+0.067 0.019+0.004
w48 0.038+0.016 0.053+0.015 0.009+0.002 0.033+0.020 0.050+0.017 0.012+0.004
w60 0.009+0.005 0.013+0.005 - 0.041+0.042 0.072+0.058 -
w72 0.014+0.011 0.020+0.010 - 0.019+0.012 0.074+0.041 -
w96 0.003+0.004 0.001+0.000 - 0.007+0.004 0.066+0.048 -
wi20 5 - - 0.008£0.007 0.037+0.022 -
w144-w288 - - - - - -

*Withdrawal, "Mean+SD (Sum of enrofloxacin and metabolic ciprofloxacin residues), *Not detected.

ug/g, 0.001+0.000 pg/go] it BA A= FoF & 484
A AEE AL, AETE 0.009+0.002 ug/mLo| itk
A& FFEFS vasEy dAvEoz A%, 8,
A <o & worow, ARTte] JRH AUTA=
Ao Ao zhFage] vls] 283 ARl A e HF
ol ZZF it 3.24), 388 ¥ AR e
Ao 2= Fok7|7t Fofl= A of ulal 283} 4l
ol A ZbgEFo] 242 ok 2,94, 3.8 kAL, FoF
717kl o) el 283} Al A o] JFaFo] Zt
7+ B 3.84), 514 =& zZloz el THTable 3).

100 pg/mL £ Ao A= Table 10|49} Zro] &
o] 3 1AIZbe| A%, 8, A ollA 27 3.811+0.774
ug/g, 4.15540.601 pg/g, 1.164+0.079 ug/mLz =2 7
S et £ F 3A7tol| AT 280
A 247+ 5.280+0.598 pg/g, 5.562+0.858 ng/gR 7R
=A vEbge, dH oA 48417t 2.367+0.224
ugmLO 2 7MY w7 YElsth ofE Fo] Su 3

2A1ZF] S8 bR 38, A, EFollA 2+
7+ 0.74740.173 pg/g, 1.139+0.133 ug/g, 0.216+0.023
pg/mlL o]glow, oji= FF k& Fo] 12041 H
3 A1Ak, 28, doof| A FFaFo] zhzh 0.154), 0.23
i, 0.108) 2 F2A5HA ZAasts A4S 2 tHTable
2). FoF T 36417 Al

3 87|% olst= frastirt FoF & FHFHoR
120X 774A] m)gfo &2 HEE e, 1 &% &
23} Al ZHzZF 0.008+0.007 pg/g, 0.037+0.02
ug/golAth. EAHoA= FF T BAIHA] AEE

Qo HEFS 0.012+0.004 ugmLo|ct AlmH
AFEgs vasEd 5 AYE AL hEE

o NEAH Azbel AA, 28, A o= A U
Eon], ARZIe] ARY AUUAS BE BHof
q o) o] uls) T8 A4 Rl 2t
7k w3 2,90, 36 E9rch ARA O Eopy| 7t
= @go) s 283 A4 9 AHiero] 27t

o 2
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2,76, 2,90 9k, Fop|ztels B ol u]s)
g3} Aol A o) Ziapol 217h Wik 320, S.10) &

o Ao® et THTable 3).

ENRO| Fo]ggfo] w2 ZHFofidS AT
1o] A&} o] 50 ug/mL¥t 100 ug/mLs <
45, A, Aol Aol RS 100 pg/mL 04
0] 50 pg/mL Fo] ARt} Fo7|7F W FoF
ZF A= ‘% A AEEHAY o 717 Fek &
Oﬂt} a8y, A8l R
= SolA F At BFE o &
AlZkol At Al ooﬂj\_]]— 50 ug/mL Fof Aol F
5 2447k0] 9o 100 pgmL ol Aol Fof
36A17t0. 2 AL FAUFt FFS KA

ENRY} tARAHEQ] CIP ZHRF-o] HAPYHIE vlu g
18ll HPLCE AAIgE 5L A BE 22 E. coli
& o] 83 H=EA FHEZ ol HAM I} Smart kit

Table 3. The relationship between tissues (muscle, kidney) and
blood residues for enrofloxacin and metabolic ciprofloxacin in broiler
chickens

Administrated Withdrawal Total test

Sample Group period* periodT periodi
Blood:  Group dosed 1:2.9 1:3.8 1:3.2
Muscle  with 50 pg/mL

Group dosed 1:2.7 1:3.2 1:2.9

with 100 pg/mL

Blood:  Group dosed 1:3.1 1:5.1 1:3.8
Kidney with 50 pg/mL

Group dosed 1:2.9 1:5.1 1:3.6

with 100 pg/mL

*Mean of ratio (blood:tissues) per sampling time in Table 1. "Mean of
ratio (blood:tissues) per sampling time in Table 2 (from w12 h to w48
h). *Mean of ratio (blood:tissue) per sampling time from administrated
1 h to withdrawal 48 h.

E o] &3t xF AFdE Ao, 1 Ail=
Table 4 2 Table 52} Zth

+59 HPLC &4 2y &7 38 7|&X]<l 0.1
ng/gs #Jio}t AL F AT BF FoF F 2447
7HAI o] ff ZrFHEEEE 50 ug/mL, 100
ug/mL Oil AT Z+2ZF 0.17240.043 pg/g, 0.247+0.081

7}
ug/gol ME} o, L AR bl E colis ©]&
Fol Ao A 2 = A
72 Uebdan, o] A& <]
.038+0.016 pg/g, 0.033+0.020
kitS o]t 74A}°M %}

nE ?r% F 36A77A e, o] AR

ol
)
i
Hu
o 7
e
i
X
s

an
e
—
O
m
o
)
flo
J¥
N
( :" =4 [i}l_‘

o] HPLC ZAge IHR387I1EA O]o}g Favay
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tration of administrated ENR(50 1
g/mL and 100 mg/ml) in broiler
chickens. *Sum of enrofloxacin and
metabolic ciprofloxacin residues.
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Table 4. Comparison of detecting methods on antibiotic residues from samples in broiler chickens administrated with 50 pg/mL enrofloxacin

Mean of residues in muscle

Mean of residues in kidney

Mean of residues in blood

Time (h) HPLC E. coli assay ~ Smart kit HPLC E. coliassay ~ Smart kit HPLC BmDA Smart kit
(g2 (mm)  (QNLratio)  (ugle) (mm)  (QNLratio)  (ugml) assay (mm) (QNLratio)
1 1.176£0373" 21440548 2.426+0.086 1.41240.572 25.642.945 2.354+0454 0.42040.060 11.4+1.917 1.606+0.029
3 1.995+0.590  22.8+1.304 2.554+0.054  2.344+0.600 27.5+1.173 2.604+0.015  0.628+0.069 16.9+1.402 1.632+0.038
6 2.510+0.537 23.140.224  2.520+0.075  2.533+0.436 28.4+2.191 2.6024+0.024  0.787+0.082 17.3+1.633 1.652+0.031
12 3.250+0.696  23.3+1.605 2.590+0.029  3.182+0.517 29.6+0.548 2.634+0.034  0.962+0.068 19.5+1.203 1.662+0.025
24 2.770+£0.546  25.0£0.866 2.528+0.033  3.026+0.820 31.3£1.987 2.614+0.015  1.179+£0.160 19.2+£1.470 1.620+0.025
48 2.420+0.635 24.5£0.500 2.566+0.062  2.723+0.386 27.4+1.025 2.612+0.019  1.233£0.160 15.1£1.507 1.642+0.043
72 2.201+0.548 24.6+1.517 2.586+0.064  2.777+0.635 27.8+1.483 2.626+0.013  0.802+£0.105 17.5+2.471 1.640+0.021
120 2.574+0.875 23.9£0.652 2.508+0.056  2.671+0.598 28.7+£1.304 2.624+0.017  0.845+0.087 18.5+1.500 1.628+0.038
w¥12  0.388+0.092 23.8+2.139 2.304+0.079  0.453+0.140 27.0+1.871 2.446+0.040  0.083+0.006 - 1.502+0.027
w24 0.172+0.043  20.7£0.570  1.840+0.182  0.217+0.063 17.8£2.308 2.180+0.136  0.055+0.006 - 1.386+0.025
w36 0.073+0.043  16.2+2.775 1.372+0.308  0.127+0.056 14.9+0.822 1.638+0.279  0.025+0.009 - 1.040+0.219
w48 0.038+0.016  12.7+1.643  0.778+0.219  0.053+0.015 13.4+1.084 1.130+0.219  0.009+0.002 - 0.828+0.118
w60 0.009+0.005 - 0.71840.129  0.013+0.005 - 0.898+0.165 - - 0.422+0.148

*Withdrawal, "Mean+SD (Sum of enrofloxacin and metabolic ciprofloxacin residues), Not detected.

Table 5. Comparison of detective methods on antibiotic residues from samples in broiler chickens administrated with 100 wg/mL enrofloxacin

Mean of residues in muscle Mean of residues in kidney Mean of residues in blood
Time HPLC E. coliassay ~ Smart kit HPLC E. coliassay ~ Smart kit HPLC BmDA assay ~ Smart kit
(ng/g) (mm) (QNL ratio) (ng/’g) (mm) (QNL ratio) (Hg/mL ) (mm) (QNL ratio)
1 3811207747 23.6:0224 2.584+0.043  4.155+0.601 34.6£2302 2.650+0.034  1.164+0.079 17.741.356  1.628+0.038
3 5280+0.598 23.8+0.671 2.612+0.048  5.562+0.858 35.6£2.302 2.656+0.029  1.692+0.085 18.4+1.596 1.646+0.021
6 3.930+1.096 24.1+0.548 2.564+0.078  5.54742.256 34.0£2.915 2.64240.019  1.629+0.276 20.2+0.846 1.650+0.016
12 4238+0.359 24.1+0.822 2.59440.025  3.992+0.595 30.1£3.765 2.632+0.020  1.708+0.069  18.8+1.001  1.636+0.015
24 5274+0.702  24.6+0.548 2.578+0.019  5.095+0.589 31.744.685 2.642+0.016  1.823+0.144 17.5+4.301 1.658+0.011
48  5.265+1.033 24.842.139 2.560+0.026  5.484+1.341 35.5+3.082 2.622+0.015  2.367+0.224 18.5+1.844  1.642+0.039
72 5.253+0.896  28.8+0.447 2.582+0.067  5.085+1.052 31.5+0.866 2.648+0.023  1.718+0.195 17.33+4.367 1.666+0.011
120 4.866+1.011  28.0+1.541 2.582+0.035 4.916+0.998 30.0+2.000 2.668+0.016  2.073+£0.206 20.3+2.049 1.656+0.023
w*12 0.747+0.173  22.4+1.817 2.42440.036  1.139+0.133  17.7+1.605 2.894+0.059  0.216+0.023 - 1.534+0.015
w24 0.247+£0.081 19.2+1.681 1.992+0.154  0.334+0.051 14.0+0.791 2.558+0.088  0.077+0.011 - 1.338+0.111
w36  0.061+0.019  13.741.255 1.176+0.175  0.125£0.067 13.6£0.418 1.698+0.393  0.019+0.004 - 0.696+0.269
w48 0.03310.020  12.8+1.643 0.724+0.342  0.050£0.017 11.2+1.095 1.316+0.367  0.012+0.004 - 0.594+0.351
w60  0.041+0.042  11.2£1.789 0.872+0.489  0.072+0.058 12.4+3.912  1.400+0.480 - - 0.538+0.376
w72 0.019+0.012 A 0.406+0.145  0.074+0.041 - 0.642+0.153 - - 0.246+0.147
*Withdrawal, "Mean+SD (Sum of enrofloxacin and metabolic ciprofloxacin residues), Not detected.
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